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Motivation:

Single molecule detection (SMD) presents
extreme importance in several applications,
e.g. DNA sequencing, genome detection,
single-molecule  chemical kinetics  and
diagnostics. Single molecule surface enhanced
Raman spectroscopy (SM-SERS) has received
much attention in recent years due to its
capability of detecting single/few molecules by
enhancing Raman molecular signals using
plasmonic nanoparticles/structures as giant
amplifiers [1-2]. Therefore, SMD mainly relied
on the ability to confine large electromagnetic
(EM) fields over tiny gaps or sharp edges i.e. on
the possibility of hot-spots engineering. SMD is
the utmost sensitivity limit for nanostructures
to show their capability in bio-sensing
applications.
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1. Raman measurements on planar-2D nanostructures
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3. SERS on different molecular species (down to pM)
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(a-f) Typical SERS spectra of p-MA
(1 nM), L-cysteine (1 uM), adenine
(1 nM), uracil (1 nM) and adenine
(1 pM), respectively chemisorbed
on NSOP dimers.
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Array of 2D nanostars as SERS platform
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Conclusion: various nanostructures

(nanocuboids, 2D- and 3D-nanostars) were
fabricated and compared (in terms of Raman
efficiency) in order to investigate the ultimate
limit in bio-sensing applications towards
identifying single/few molecules.
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